tococcus strains.
HISTORICAL
The literature on the limiting hydrogen-ion concentration of streptococci has been reviewed in another place (Arnold, 1921) .
TECHNIC
The strains of streptococci studied were obtained from the throats of diphtheria patients. All cultures were centrifuged well before the hydrogen-ion determination was made. Each strain was plated out twice on blood agar and colonies picked before we began the limiting hydrogen-ion determinations. Hiss-serum water was prepared in the usual manner. For the past three years we have mantained our stock cultures of streptococci on Holman's cooked meat medium (Holman, 1919 streptococci in reference to their limiting hydrogen-ion concentration in broth cultures and to see if there were any changes in the hemolytic actionof the strains of streptococci-in stock cultures.
To illustrate the variations in the limiting hydrogen-ion concentration of streptococci in wounds, as compared with the sugar fermentation of the strains, we wish to record two streptococci wound flora charts. These are typical examples of wound streptococci flora; the full report, including some 50 cases, will be published later in a clinical journai.
DISCUSSION
The hemolytic streptococci have been found by most investigators to be more constant in their cultural and also in their serological characteristics (Kinsella, 1918; Dochez, Avery and Lancefield, 1919; Tunnicliff, 1920; etc.) than the viridans types of streptococci.
The results recorded in table 2 bear this out as a general rule in regard to their cultural characteristics on the media used. The 2 strains of hemolytic types, D32H and D24H, which differed from the 12 strains in their limiting hydrogen-ion concentration after growth on Holman's cooked meat medium for a month, produced a green zone on plating from this medium, while the same strains transplanted daily on glucose bouillon remained hemolytic when plated at the same time.
The viridans strains are not so constant in their limiting hydrogen-ion concentration as the hemolytic strains. The change from viridans to hemolytic types is more pronounced than the change from hemolytic to viridans types.
If the changes produced in the environment of a streptococcus colony on a blood-agar plate is the result of its metabolic function, it is not surpirsing that with changes of a chemical and physical nature in the medium, one should find a change in the action of the diffusible substances from the growing colony on its surrounding medium. 
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LOUIS BRODY AND LLOYD ARNOLD same strain kept on Holman's cooked meat medium for thirty days without transplanting, the environment of this same strain on the two media differs considerably. Holman's meat medium is an excellent medium for anaerobes as well as aerobes. It is' used in this laboratory for preserving stock cultures of anaerobes. The morphology of the streptococci, both hemolytic and nonhemolytic, changes on the Holman's cooked meat medium.
The individual coccus becomes larger, the chains shorter, the gram stain is not so strongly positive; but these characteristics are lost after plating out on blood agar and growing for one generation in glucose bouillon.
Of the strains isolated from the throats of the diphtheria patients in this series, most of them fermented lactose and salicin, but not mannitol. We have called attention to the sugar fermen-*tation characteristics of strains of streptococci isolated from wounds.
The strains of hemolytic streptococci that are most numerous in inflammatory lesions are the lactose and salicin fermenting types, the Streptococcus pyogenes (Holman 1916) . This type seem to increase in number more than the other sugar fermenting types. Accompanying this change in the fermentation characteristics of the streptococcus flora in an inflammatory exudate is a change in the limiting hydrogen-ion concentration from pH 4.2 to 4.5 to pH 5.0 to 5.5. We have many strains of streptococci isolated from various sources, that have been on Holman's meat medium, with occasional transplantation, for two years. The sugar fermentation of these strains has not changed during this time. Under these conditions of artificial culture the strains are constant in their sugar fermentation characteristics. Whether there is a change in the sugar fermentation of the strains in an inflammatory area leading to a predominance of the lactose and salicin fermenting types, or whether this particular strain finds in such an environment an ideal culture medium for growth, remains an open question.
The limiting hydrogen-ion concentration is more variable than the sugar fermentation characteristics of the streptococcus. If the limiting hydrogen-ion concentration of a strain, either hemolytic or non-hemolytic, is between pH 4.8 to 5.8, it is probably to be interpreted as indicating that that particular strain has been present in an area where it has come in contact with inflammatory exudates. Further work is in progress as to the pathogenicity for mice of strains, with varying hydrogenion concentrations, isolated from wounds of patients with a streptococcus infection.
